Human thyrotropin receptor subunits characterized by thyrotropin affinity purification and western blotting.
We studied the subunit structure of the human TSH receptor in thyroid tissue from patients with Graves' disease and multinodular goiter by TSH affinity chromatography, immunoprecipitation with Graves' immunoglobulins (Igs), and a modified technique of Western blotting. Human TSH receptor-binding activity was purified about 1,270-fold by sequential affinity chromatography on wheat germ lectin-agarose and TSH-agarose. Analysis by sodium dodecyl sulfate-polyacrylamide gel electrophoresis of nonreduced affinity-purified receptors eluted in sodium dodecyl sulfate sample buffer revealed three noncovalently linked subunits of 70,000, 50,000, and 35,000 mol wt. When reduced, a major subunit of 25,000 mol wt was identified. When 3 mol/L NaCl was used to elute affinity-purified receptors only the 50,000 mol wt nonreduced subunit was detected. This subunit bound [125I]bovine TSH and was precipitated by Graves' Igs. Modifications to the conventional Western blotting technique enabled thyroglobulin components (approximately 220,000 mol wt), thyroid microsomal antigen (a doublet of approximately 110,000 mol wt), and putative TSH receptor subunits of 70,000 and 50,000 mol wt to be identified in thyroid particulate membranes by Graves' Igs. Blotting of affinity-purified receptors eluted in sodium dodecyl sulfate sample buffer revealed subunits of either 70,000 or 50,000 mol wt, with a minority of Graves' serum samples. We conclude that the nonreduced human TSH receptor is an oligomeric complex comprising three different subunits of 70,000, 50,000, and 35,000 mol wt. The reduced receptor exists as a single subunit of 25,000 mol wt, which may be disulfide linked to form the higher mol wt forms. The 70,000 and 50,000 mol wt subunits contain epitopes that bind Graves' Igs in modified Western blots, thus directly confirming that the human TSH receptor is a target for Graves' Igs.